The effect of streptozocin-induced diabetes on platelet aggregation as determined by impedance aggregometry and platelet secretion: a possible role for nitric oxide.
Previous studies from our laboratory showed that diabetes increases platelet aggregation in rats, but only in washed platelets. In the present study, we evaluated platelet aggregation coupled with adenosine triphosphate (ATP) release in normal and diabetic rats using a whole blood electrical aggregometer. Additionally, we investigated the role of endothelium-derived relaxing factor, or nitric oxide, in the platelet reactivity in diabetic rats. Rats were made diabetic using streptozocin, 55 mg/kg. After 1 month the rats were anesthetized, and arterial blood samples were collected directly into sodium citrate solution 3.8%. Platelet counts and mean platelet volumes were determined. Platelet aggregation, disaggregation, and ATP release in response to adenosine diphosphate (ADP), collagen, and arachidonic acid were measured. Platelet aggregation in response to ADP, collagen, and arachidonic acid was not different in diabetic rats when compared with that in controls. However, ATP release in response to ADP was significantly increased in diabetic rats. Platelets from diabetic animals were significantly larger than those of controls. Nitro-L-arginine methyl ester, a nitric oxide synthase inhibitor, decreased platelet aggregation in response to ADP in the normal animals, but not in the diabetic animals. However, arginine-induced nitric oxide production decreased platelet aggregation and enhanced the occurrence of disaggregation in platelets from both normal and diabetic rats. From these studies, we conclude that platelet aggregation in diabetic rats is not different using whole blood electrical aggregation, but platelet ATP secretion is significantly enhanced. Additionally, nitric oxide may modulate the platelet aggregation, disaggregation, and ATP secretory response. However, it does not appear to be a major factor in the altered aggregation responses in diabetic rats.